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1. An apparatus for poeitioning eolder balls in a desired array on a 
substrate, comprisirb a positioning means for positioning the solder balls in 


positions corresponc 
'up on the substrate 


ng to the array uf positions the solder balls are to take 
a container for receiving a plurality of solder balls and 


which is movable bei^een a first position remote from the positioning means 


and a second positloi i 


1 0 the direction of move nent of the container from the first to the second position 


vy/hereby to rftrtuce 
movement. 

2. \ An apparatus 


directly thereover, and means to bias the solder balls in 


or obviate damage to the solder balls during such 


according to claim 1, wherein the biassing means 
15 ^eom'prlses tilting meins adapreci to rotate the container about an axis 
perpendicular to the direction of motion of llie container and thereby till ii. 


20 


3. An apparatii 
positioning means ai 
position directly over 
repeatedly spread over 


I according to claim 2, wherein the container and 
Wdtable a plurality of times when the container is m 
thc\ positioning means, so that the solder , balls are 
e positioning means. 


An apparatus according to claim 2, wherein rotational angles of the 
moving speed of the container arc controllable to 


container and/or the 


25 optimize the efficiency of the apparatus 


5. An apparatus a wording to claim 3, wherein there Is a guide rail and 
motor whereby the mo ion of the container is guided and driven. 


30 


6. An apparatus 
generating device to 
are in contact with 


according to claim 1, which includes a vibration- 
facilitate the separation of solder balls from surfaces they 
anc^/or from one another. 
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7y/ An apparatite according to claim 1, wherein the positioning means 
includes a ball template with a plurality of apertures each slightly larger than 
the size of a soldsr ball in order to capture solder balls within the ball 
template, and wheSrein the plurality of apertures are arranged In an order 
similar to the array 3f positions comprising solder pads on the substrate. 


8. An apparatus 
plurality of aperturqs 
their respective po; 
pads on the substrate 


An apparatus 


according to claim 7, wherein solder balls captured in the 
are removable by a pick-and-place device while retaining 
tlons. and placed onto corresponding positions of solder 


according to claim 7, which includes means to rotate the 


container, ball template and subslidte simultaneously. 


15 10. An apparanj* according to claim 7, wherein the apertures comprise 


through-holes whici 


allow solder balls to fall through the ball template directly 


onto a substrate placed below it. 


11. An apparatus according to claim 7. wherein there is a separator 
capable of separaMng the ball template from the substrate in use. and the 
separator is n^6yad^^^ a first position where passage of solder balls from 
the ball template on|f^tr^ substrate is prevented and a second position where 


passage of the so 
permitted. 


er bdlls from the ball template onto the substrate is 


^2^ An apparatu ; according to claim l. wherein the container is closed at 
oxidation of the solder balls and open at the bottom for 
direct entry of the fc alls to the positioning means. 


30 13. A method for posiliuning solder balls In a desirerl array on a substrate, 
comprising providing positioning means for positioning the solder balls in 
positions corresponding to the array of positions the solder balls are to take 
up on a 5jub5trate. providing a container for receiving a plurality of solder balls, 
providing means to move the container between a first position remote from 
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the positioning means and a second position directly thereover, and providing 
means to biai the solder bails to move in the direction of movement of the 
container wherteby damage to llie spherical objects is reduced or obviated. 
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14. A methcfa according to claim 13, wherein the biassing of the solder 
balls caused bylthe tiltincj of the container towards the direction of movement 


of the container 
force In the said 


is such that the weight of the solder balls creates a biasing 
iirection. 


10 15. A method 
container and the 
order to optimize 


ifi A method 
15 container from 
providing means 
of the container 


17. A method 
20 container to the 
order to ^ich^asjb 
means. 


according to claim 14. wherein the angle of tilting the 
speed of displacement of the container are controllahfe in 
he efficiency of positioning the solder balls. 


i iccording to claim 13, which includeb the step of moving the 
the second position to the first position while at the same time 
3 bias the solder balls to move in the direction of movement 


18. A method 
plurality of times 
that the solder 


^ccowling to claim 14, which includes rotating the container a 
whilst the container is located over the positioning means so 
b^lls are repeatedly spread over the positioning means. 


19 A methoc 
the container di 
located over the 


iccording to claim 16. which includes the step of moving the 
ocation over the positioning means a plurality of times in 
the number of solder balls captured by the positioning 


according to claim 13, which includes the step of vibrating 
ring movement of the container and/or while the container is 
positioninci means. 


20. A method according to claim 13. wherein the positioning me<ins 
includes a baiijiempiate with a plurality ot apertures each slightly larger than 

the size of a solder ball, which plurality of apertures capture solder balls within 


]. JAN. 2002 15:34 


ASM TLCIINOLOCY SINGAfORC PTC LTD" 


"NO. 3495 — P. r//23- 


-15 


Q 


pa 


ry 


10 


15 


the ball template, and wherein the plurality of apertures are arranged in an 
order similaj to the array of positions comprising solder pads on the substrate. 

21. A mfahod* according to claim 20. wherein solder balls captured in the 
plurality of <&ertures are removed by a pick-and place device while retaining, 
their respective positions, and placed onto corresponding positions of solder 
pads on the substrate. 


22, A method 
and substrate 


according to claim 20. wherein the container, ball template 
are rotated simultaneously. 


23. A mtjhod according to claim 20. wherein the apertures comprise 
through hoick which allow solder balls to fail through the ball template directly 
onto a substrate placed below it. 


24. An i^pWatus auwrdlng to claim 'M, wherein in use a separator 
separates th^b^ template from the substrate, and the separator is movable 
from a first position where passage of solder balls from the ball template onto 
the substrate is prevented and a second position where passage of the solder 
20 balls from tHe ball template onto the substrate is permitted 


25.^ A substrate on which a plurality of solder balls is arranged in a desired 
array according to an apparatus according to claim 1. or a method according 
to claim 1 3. 



